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ID S-08-04-gl S-08-04 S-10-05 S-08-01-gl S-08-01 S-10-08 S-10-09 S-10-10 
Materiala g wr wr g wr wr wr wr 
Unitb P-1 P-1 P-1 P-2 P-2 P-2 P-2 P-2 
Major Elements (wt%)                 
SiO2  49.68 48.91 49.68 50.61 50.57 49.18 49.65 50.14 
TiO2 1.61 1.5 1.53 1.59 1.48 1.54 1.55 1.55 
Al2O3 14.65 15.53 15.05 14.6 16.38 14.73 14.67 14.58 
FeO*c 11.59 11.21 11.23 11.58 11.03 11.24 11.33 11.43 
MnO 0.2 0.19 0.19 0.2 0.19 0.2 0.2 0.2 
MgO 7.33 7.89 7.85 7.6 7.85 7.82 7.83 7.87 
CaO 12.34 12.12 12.46 12.63 12.01 12.49 12.52 12.62 
Na2O 2.23 2.13 2.19 2.2 2.26 2.14 2.16 2.19 
K2O 0.33 0.19 0.36 0.28 0.39 0.31 0.26 0.3 
P2O5 0.13 0.13 0.19 0.23 0.15 0.18 0.19 0.17 
Sum 100.09 99.81 100.75 101.52 102.32 99.82 100.36 101.05 
LOI (wt%) --- --- 0.2 --- ---- 1.4 0.3 0 
Trace Elements (ppm)                 
Sc  43.2 43.5 44.9 43.2 42 42.7 43.6 43.9 
V 320 316 358 324 309 330 336 338 
Cr 162 179 179 162 170 162 170 167 
Ni 86 99 88 86 97 80 82 82 
Cu 177 172 139 170 159 124 131 136 
Zn 96 89 94 96 90 87 90 91 
Rb   5.65 5.48   5.66 4.92 5.05 5.11 
Sr 197 190 200 199 183 185 191 189 
Y 26 23 24 27 22 23 23 23 
Zr   88 92   87 86 89 88 
Nb   12.97 13.33   12.68 12.68 12.98 12.97 
Mo   0.62 0.55   0.55 0.52 0.53 0.56 
Cs   0.051 0.067   0.057 0.056 0.055 0.058 
Ba 79 76.04 74.76 80 74.4 70.25 73.17 72.92 
La   8.13 8.62   7.97 8.39 8.67 8.6 
Ce   19.9 20.27   19.3 19.35 20.24 20.03 
Pr   2.85 2.97   2.75 2.87 2.94 2.93 
Nd   12.73 13.17   12.3 12.72 13.01 13.05 
Sm   3.33 3.51   3.18 3.33 3.47 3.46 
Eu   1.18 1.23   1.15 1.19 1.19 1.21 
Tb   0.66 0.68   0.64 0.65 0.67 0.65 
Gd   3.91 4.02   3.81 3.89 3.9 4 
Dy   4.03 4.18   3.89 4.05 4.1 4.2 
Ho   0.85 0.86   0.81 0.84 0.82 0.85 
Er   2.32 2.42   2.25 2.29 2.29 2.34 
Yb   2.17 2.28   2.05 2.23 2.21 2.31 
Lu   0.34 0.35   0.33 0.35 0.35 0.35 
Hf   2.33 2.29   2.28 2.25 2.21 2.27 
Ta   0.73 0.74   1.02 0.72 0.74 0.75 
Pb   0.623 0.643   0.676 0.575 0.562 0.599 
Th   0.626 0.672   0.609 0.664 0.669 0.685 




ID S-10-14 S-10-15 S-10-16 S-10-17 S-10-18 S-10-22 S-10-26 E-11-02 
Materiala wr wr wr wr wr wr wr wr 
Unitb P-2 P-2 P-2 P-2 P-2 P-2 P-2 P-2 
Major Elements (wt%)                 
SiO2  49.69 52.55 49.4 49.13 49.38 49.87 54.12 47.83 
TiO2 1.55 1.45 1.55 1.51 1.48 1.56 1.34 1.71 
Al2O3 14.77 13.88 14.64 14.69 14.69 14.58 13.94 15.34 
FeO*c 11.28 10.59 11.37 11.15 11.18 11.45 9.94 12.12 
MnO 0.2 0.18 0.2 0.19 0.19 0.2 0.17 0.2 
MgO 7.96 7.33 8.27 7.94 8.77 8.22 7.08 8.52 
CaO 12.6 11.81 12.96 12.41 12.74 12.79 1.11 11.79 
Na2O 2.14 2.46 2.06 2.12 2.06 2.05 2.69 2.18 
K2O 0.27 0.3 0.26 0.31 0.31 0.3 0.17 0.17 
P2O5 0.17 0.17 0.2 0.17 0.17 0.21 0.15 0.15 
Sum 100.62 100.71 100.91 99.62 100.99 101.23 100.73 100 
LOI (wt%) 0.1 0 0.5 0 0 0 0.3 0.1 
Trace Elements (ppm)                 
Sc  43.4 42.1 44.7 44.3 43.5 41.6 44.6   
V 332 329 341 342 326 317 340 294 
Cr 168 166 182 180 202 171 175 217 
Ni 87 81 94 93 116 91 89 113 
Cu 139 125 136 152 122 152 140 116 
Zn 87 98 93 91 87 86 91 81 
Rb 4.69 5.04 4.36 4.77 4.5 4.86 4.84   
Sr 185 188 198 198 191 184 191 195 
Y 23 23 24 24 22 23 23 21 
Zr 87 87 90 90 84 85 87 75 
Nb 12.6 12.92 13.06 13.03 12.22 12.57 12.81 13 
Mo 0.51 0.49 0.49 0.52 0.51 0.53 0.53   
Cs 0.055 0.057 0.051 0.054 0.053 0.053 0.053   
Ba 70.05 72.68 72.78 71.65 67.78 71.65 69.98 68 
La 8.52 8.63 8.76 8.5 8.17 8.29 8.4   
Ce 19.76 20.03 20.08 20.07 18.93 19.44 19.67   
Pr 2.89 2.95 2.97 2.91 2.77 2.86 2.87   
Nd 12.79 13.06 13.34 13.01 12.42 12.85 12.76   
Sm 3.41 3.47 3.54 3.46 3.21 3.38 3.38   
Eu 1.18 1.19 1.21 1.21 1.14 1.2 1.17   
Tb 0.65 0.67 0.67 0.66 0.64 0.64 0.64   
Gd 3.9 3.93 4.01 3.99 3.78 3.85 3.84   
Dy 4.05 4.14 4.21 4.16 3.93 3.98 4.03   
Ho 0.82 0.84 0.86 0.84 0.82 0.81 0.82   
Er 2.29 2.32 2.35 2.31 2.22 2.23 2.26   
Yb 2.27 2.24 2.31 2.22 2.15 2.23 2.18   
Lu 0.35 0.34 0.35 0.34 0.34 0.34 0.35   
Hf 2.24 2.22 2.27 2.26 2.19 2.17 2.23   
Ta 0.73 0.73 0.75 0.72 0.71 0.71 0.72   
Pb 0.558 0.584 0.561 0.561 0.538 0.585 0.58   
Th 0.659 0.668 0.672 0.663 0.653 0.63 0.662   




ID E-11-01 E-08-01-gl E-08-03-gl E-08-04 E-11-03 E-11-05 E-11-06 S-10-24 
Materiala wr g g wr wr wr wr wr 
Unitb P-3 P-3 P-3 P-3 P-3 P-3 P-3 KP 
Major Elements (wt%)                 
SiO2  47.88 49.86 49.56 50.18 47.95 48.78 48.04 49.25 
TiO2 1.72 1.57 1.55 1.58 1.68 1.44 1.75 1.55 
Al2O3 15.4 14.72 14.75 14.62 15.45 15.15 15.32 14.71 
FeO*c 12.13 11.54 11.5 11.64 11.98 10.86 12.21 11.25 
MnO 0.2 0.2 0.2 0.2 0.2 0.19 0.2 0.2 
MgO 8.37 7.79 7.81 7.99 8.5 8.74 8.15 7.75 
CaO 11.76 12.37 12.35 12.33 11.72 12.48 11.79 12.39 
Na2O 2.21 2.17 2.18 2.18 2.2 2.07 2.2 2.15 
K2O 0.16 0.21 0.24 0.52 0.17 0.23 0.17 0.32 
P2O5 0.15 0.22 0.22 0.16 0.15 0.14 0.15 0.16 
Sum 100 100.66 100.35 101.4 100 99.99 100 99.74 
LOI (wt%) 0 --- --- --- 0 0 0 0.5 
Trace Elements (ppm)                 
Sc    43.8 47.3 43.2       45.8 
V 341 322 354 326 299 323 338 360 
Cr 273 164 199 171 244 299 287 176 
Ni 122 91 102 95 110 121 113 90 
Cu 142 188 197 158 95 96 135 146 
Zn 93 90 124 94 83 88 94 92 
Rb   5.91 4.01 5.32       6.12 
Sr 209 190 206 188 195 204 201 203 
Y 25 23 26 24 23 23 25 24 
Zr 77 91 95 92 71 73 78 93 
Nb 11 13.38 14.08 13.57 11 10 11 13.28 
Mo   0.58 0.56 0.58       0.56 
Cs   0.056 < det. limit 0.056       0.052 
Ba 55 79.07 78.83 74.88 44 45 51 76.64 
La   8.46 8.82 8.45       8.66 
Ce   20.59 19.61 20.82       22.24 
Pr   2.94 3.05 2.92       2.74 
Nd   13.08 13.97 12.96       13.13 
Sm   3.37 3.78 3.39       3.52 
Eu   1.21 1.31 1.19       1.28 
Tb   0.68 0.74 0.66       0.69 
Gd   4.03 4.36 3.97       4.12 
Dy   4.19 4.44 4.18       4.44 
Ho   0.87 0.94 0.87       0.87 
Er   2.38 2.55 2.32       2.43 
Yb   2.27 2.36 2.21       2.3 
Lu   0.36 0.41 0.34       0.36 
Hf   2.36 2.41 2.39       2.33 
Ta   0.84 6.93 1.5       0.7 
Pb   1.488 < det. limit 0.644       0.603 
Th   0.621 0.723 0.643       0.698 




ID S-10-25 W-08-01 W-11-01 S-10-23 S-11-02 E-08-02-gl S-10-01 S-10-02 
Materiala wr wr wr wr wr g wr wr 
Unitb KS W W P-4 P-4 P-4 D-1 D-1 
Major Elements (wt%)                 
SiO2  49.3 48.74 47.47 47.57 47.98 48.51 49.34 48.25 
TiO2 1.56 1.56 1.61 1.79 1.74 1.75 1.51 1.57 
Al2O3 14.58 15.47 15.7 15.57 15.39 15.09 15.24 15.51 
FeO*c 11.48 11.53 11.48 12.03 12.14 12.36 11.16 11.44 
MnO 0.2 0.19 0.19 0.2 0.2 0.21 0.19 0.19 
MgO 8 9.44 9.4 7.95 8.25 8.01 9.22 9.27 
CaO 12.41 12 11.77 11.3 11.76 11.77 11.58 11.93 
Na2O 2.17 2.09 2.09 2.18 2.2 2.25 2.2 2.1 
K2O 0.34 0.11 0.14 0.27 0.18 0.25 0.19 0.2 
P2O5 0.19 0.13 0.15 0.19 0.16 0.17 0.15 0.17 
Sum 100.22 101.28 100 98.95 99.99 100.36 100.77 100.62 
LOI (wt%) 0 0.4 0 0.4 0 --- 2.3 0.2 
Trace Elements (ppm)                 
Sc  43.2 37.1   42.6   41.1 36.2 36.4 
V 332 305 315 375 327 352 322 317 
Cr 170 303 379 284 284 265 323 372 
Ni 84 176 174 121 117 117 166 156 
Cu 134 145 115 165 132 173 140 141 
Zn 90 91 91 103 92 99 94 89 
Rb 4.83 1.87   2.38   3.04 2.01 1.92 
Sr 188 200 214 208 198 191 198 196 
Y 24 22 23 26 24 25 22 22 
Zr 90 79 78 86 76 86 77 77 
Nb 13.44 9.69 12 10.76 11 10.44 948 9.57 
Mo 0.52 0.35   0.39   0.6 0.47 0.32 
Cs 0.051 0.016   0.027   0.021 0.02 0.021 
Ba 76.44 38.89 41 53.38 47 50.44 37.42 38.72 
La 9.09 5.82   6.85   6.57 6.09 6.23 
Ce 20.85 15.37   17.22   16.9 15.26 15.64 
Pr 3.04 2.3   2.67   2.53 2.33 2.39 
Nd 13.54 10.68   12.55   11.95 11.07 11.26 
Sm 3.63 3.06   3.6   3.27 3.15 3.19 
Eu 1.26 1.12   1.32   1.2 1.14 1.16 
Tb 0.68 0.63   0.73   0.71 0.64 0.65 
Gd 4.13 3.72   4.38   4.13 3.78 3.82 
Dy 4.23 3.94   4.58   4.48 3.89 4.02 
Ho 0.87 0.82   0.95   0.95 0.8 0.82 
Er 2.4 2.19   2.65   2.52 2.21 2.25 
Yb 2.34 2.07   2.53   2.35 2.14 2.15 
Lu 0.36 0.32   0.39   0.36 0.31 0.34 
Hf 2.38 2.13   2.29   2.39 1.99 2.05 
Ta 0.77 0.75   0.61   0.65 0.54 0.55 
Pb 0.587 0.401   0.441   0.591 0.359 0.365 
Th 0.701 0.284   0.401   0.362 0.257 0.266 




ID S-10-03 S-10-12 S-10-06 S-10-07 S-10-11 S-10-19 S-10-20 S-10-21 
Materiala wr wr wr wr wr wr wr wr 
Unitb D-1 D-1 D-2 D-2 D-2 D-3 D-3 D-3 
Major Elements (wt%)                 
SiO2  48.8 47.21 48.26 47.96 47.54 48.52 49.66 48.34 
TiO2 1.52 1.37 1.5 1.53 1.48 1.72 1.59 1.66 
Al2O3 15.26 16.12 15.24 15.33 15.42 15.63 14.98 15.44 
FeO*c 11.2 10.68 11.12 11.43 11.17 12.17 11.55 12 
MnO 0.18 0.18 0.18 0.19 0.19 0.19 0.19 0.2 
MgO 9.39 9.89 9.25 10.03 9.71 8.4 8.22 8.39 
CaO 11.94 11.06 11.6 11.76 11.54 11.5 11.24 11.85 
Na2O 2.11 2.08 2.04 2.02 2.04 2.18 2.35 2.2 
K2O 0.22 0.29 0.18 0.18 0.17 0.54 0.18 0.2 
P2O5 0.18 0.17 0.14 0.2 0.17 0.08 0.15 0.13 
Sum 100.8 99.04 99.52 100.64 99.43 100.95 100.12 100.42 
LOI (wt%) 0.1 0 1.4 0.8 0.4 1.2 0 0.7 
Trace Elements (ppm)                 
Sc  37.8 33.2 37.5 36.3 35.7 39.1 39.2 42.2 
V 317 292 322 309 305 353 358 373 
Cr 341 318 365 410 364 268 278 282 
Ni 165 212 176 193 190 129 139 136 
Cu 121 129 138 131 131 152 146 163 
Zn 103 88 100 91 90 98 99 105 
Rb 1.91 1.8 1.96 1.91 1.9 2.77 2.69 2.81 
Sr 204 198 202 196 191 195 200 210 
Y 22 20 22 22 21 24 25 26 
Zr 76 70 78 75 73 79 80 84 
Nb 9.45 872 9.46 9.26 9.1 10.01 10.01 10.42 
Mo 0.33 0.3 0.37 0.36 0.31 0.39 0.37 0.39 
Cs 0.02 0.018 0.019 0.019 0.018 0.029 0.028 0.03 
Ba 37.91 35.51 38.34 37.25 36.93 46.04 45.88 47.1 
La 6.06 5.64 6.03 5.96 5.81 6.5 6.39 6.53 
Ce 15.22 14.27 15.23 15.16 14.54 16.21 15.89 16.3 
Pr 2.33 2.17 2.32 2.33 2.23 2.48 2.44 2.51 
Nd 11.14 10.22 10.93 10.99 10.53 11.53 11.6 12.09 
Sm 3.25 2.9 3.1 3.05 2.95 3.26 3.3 3.41 
Eu 1.16 1.07 1.15 1.11 1.08 1.18 1.21 1.23 
Tb 0.64 0.6 0.63 0.63 0.6 0.68 0.68 0.69 
Gd 3.84 3.5 3.73 3.68 3.57 3.95 3.96 4.11 
Dy 4.03 3.63 3.95 3.92 3.72 4.25 4.26 4.37 
Ho 0.82 0.75 0.8 0.8 0.77 0.86 0.86 0.89 
Er 2.2 2.05 2.26 2.18 2.1 2.43 2.44 2.44 
Yb 2.14 1.96 2.13 2.08 2.08 2.25 2.37 2.33 
Lu 0.33 0.31 0.32 0.32 0.31 0.37 0.36 0.36 
Hf 2.08 1.85 2.05 1.99 1.9 2.09 2.11 2.16 
Ta 0.55 0.51 0.53 0.52 0.5 0.57 0.61 0.58 
Pb 0.36 0.334 0.372 0.342 0.337 0.416 0.429 0.421 
Th 0.251 0.24 0.266 0.254 0.26 0.371 0.361 0.384 




ID S-10-21 S-08-02-gl S-08-02 S-08-03 
Materiala wr g wr wr 
Unitb D-3 D-3 D-3 D-3 
Major Elements 
(wt%) 
        
SiO2  48.34 51.47 47.94 50.32 
TiO2 1.66 1.56 1.52 1.69 
Al2O3 15.44 14.19 17.58 15.55 
FeO*c 12 11.17 11.32 12.23 
MnO 0.2 0.19 0.19 0.2 
MgO 8.39 7.29 8.14 8.48 
CaO 11.85 11.48 11.61 11.95 
Na2O 2.2 2.43 2.14 2.3 
K2O 0.2 0.49 0.1 0.11 
P2O5 0.13 0.14 0.16 0.13 
Sum 100.42 100.42 100.7 102.96 
LOI (wt%) 0.7 --- --- --- 
Trace Elements 
(ppm) 
        
Sc  42.2 42.2 40 41 
V 373 337 311 347 
Cr 282 212 215 273 
Ni 136 109 119 138 
Cu 163 167 167152 152 
Zn 105 109 10991 97 
Rb 2.81   4.26 2.79 
Sr 210 203 184 202 
Y 26 27 22 25 
Zr 84   83 83 
Nb 10.42   11.1 10.46 
Mo 0.39   0.47 0.48 
Cs 0.03   0.04 0.024 
Ba 47.1 83 60.85 48.65 
La 6.53   6.87 6.33 
Ce 16.3   17.22 16.55 
Pr 2.51   2.5 2.51 
Nd 12.09   11.47 11.9 
Sm 3.41   3.13 3.39 
Eu 1.23   1.11 1.24 
Tb 0.69   0.63 0.72 
Gd 4.11   3.76 4.18 
Dy 4.37   3.93 4.42 
Ho 0.89   0.83 0.93 
Er 2.44   2.25 2.5 
Yb 2.33   2.11 2.4 
Lu 0.36   0.32 0.38 
Hf 2.16   2.19 2.29 
Ta 0.58   0.73 4.72 
Pb 0.421   0.688 0.459 
Th 0.384   0.472 0.369 
U 0.107   0.145 0.11 
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!
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